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119Changing presentation of knee dislocation and
vascular injury from high-energy trauma to
low-energy falls in the morbidly obese
Andrew G. Georgiadis, MD,a Farah H. Mohammad, MD,b Kristin T. Mizerik, MD,a
Timothy J. Nypaver, MD,b and Alexander D. Shepard, MD,b Detroit, Mich
Objective: Reports in the literature of low-energy (LE) knee dislocation (KD) in obese patients have been increasing. This
study was undertaken to deﬁne the risk factors for KD by LE mechanisms and the outcomes of these patients compared
with those with high-energy (HE) trauma.
Methods: All patients with a complete KD presenting to the emergency department of a large urban level I trauma center
were reviewed. Patient information collected included age, sex, weight, height, body mass index (BMI), injury mecha-
nism, neurovascular and orthopedic injuries, and operations performed to treat vascular injuries. Risk factors for KD
and concomitant injuries were compared between HE traumatic dislocations and LE dislocations in obese patients
(BMI >30 kg/m2), including stratiﬁcation for increasing levels of obesity.
Results: Between January 1995 and April 2012, 53 patients with KD were identiﬁed. The mechanism of injury was HE in
28 (53%) and LE in 25 (47%). Of the LE KDs, 18 (72%) were related to obesity (BMI >30 kg/m2). Obese patients with
LE trauma were more likely to have associated nerve injuries (50% vs 6%; P < .001), vascular injuries requiring inter-
vention (33% vs 9%; P [ .048), and vascular surgical repairs (28% vs 6%; P [ .038) than patients with HE traumatic
dislocations. These rates were highest in the patients with a BMI >40 kg/m2. Although all LE KDs in the obese involved
an isolated extremity, the hospital lengths of stay were comparable to those with HE KDs who frequently had multi-
system trauma (8.7 vs 11.4 days). During a 17-year period, LE KDs in the obese represented an increasing proportion,
from 17% in 1995 to 2000 up to 53% in 2007 to 2012, and the eventual majority of all KDs at our institution (P[ .024).
Conclusions: LE KDs in obese patients are becoming increasingly prevalent. These patients are more likely to have nerve
and vascular injuries and are more likely to undergo vascular repair than patients with HE trauma. The epidemic of
obesity in the United States presents unique challenges in the identiﬁcation and treatment of patients with LE KD and
their associated injuries. (J Vasc Surg 2013;57:1196-203.)Knee dislocation (KD) is an uncommon injury, with an
estimated annual incidence of 2.3 per 1 million.1 Associ-
ated vascular injuries are well recognized, ranging from
5% to 41%.2-6 The mechanism of injury for KD can be
divided into high-energy (HE) dislocation (motor vehicle
accidents, crush injuries) and low-energy (LE) dislocation
(falls, slips). The highest rates of neurovascular compromise
are classically associated with HE blunt trauma.1,3,5
In recent years, an increasing number of LEKDs in obese
patients have been reported in the orthopedic and vascular
surgery literature.3,7-9 These injuries frequently occur with
minimal trauma, usually falls from a standing position or
walking rather than from a sports-related injury. These
patients can be difﬁcult to diagnose because of body sizethe Department of Orthopaedic Surgery,a and the Division of
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6and the inherent low-velocity nature of their injury. Vascular
repair or amputation in the obese can be technically chal-
lenging and is associated with more perioperative complica-
tions than in the nonobese.8 At our institution, likely
a result of the obesity epidemic, there has been a marked
increase in the proportion of KDs related to LE mechanisms
of injury in obese patients. To better deﬁne the magnitude
of this problem, the following review was undertaken.METHODS
A retrospective record reviewwas conductedwith Inves-
tigational Review Board approval at our large, urban level I
trauma center. The International Classiﬁcation of Diseases,
9th Edition (ICD-9), codes for closed (836.5) and open
(836.6) KDs were queried from inpatient records between
January 1995 and April 2012. All patient records were
reviewed for age, sex, height, weight, body mass index
(BMI), mechanism of injury, associated fractures, associated
neurovascular injury and other injuries, imaging, details of
vascular and orthopedic interventions, and hospital length
of stay. Nerve injury was deﬁned as a neurologic deﬁcit in
the distribution of the ipsilateral tibial or peroneal nerve,
or both, that was present on admission and unrelated to
the severity of possible associated ischemia.
Patients were analyzed in two subgroups by injury
mechanism. HE KDs included those who sustained blunt
Table I. KDs and associated characteristics stratiﬁed by mechanism of injury and patient BMI
Characteristica HE (n ¼ 28)
LE
BMI <30 kg/m2 BMI >30 kg/m2 BMI >40 kg/m2
(n ¼ 7) (n ¼ 18) (n ¼ 13)
Isolated extremity injury 12 (43) 5 (71) 18 (100) 13 (100)
Any vascular injury 3 (11) 0 (0) 6 (33) 5 (39)
Popliteal vascular repair 2 (7) 0 (0) 5 (28) 5 (39)
Nerve injury 2 (7) 1 (14) 9 (50) 7 (54)
Length of stay, days 11.4 6 15.9 3.7 6 3.0 8.1 6 9.3 9.2 6 10.8
BMI, Body mass index; HE, high energy; LE, low energy; KD, knee dislocation.
aCategoric data are shown as number (%) and continuous data as mean 6 standard deviation.
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Volume 57, Number 5 Georgiadis et al 1197vehicular trauma or crush injuries. LE KDs included falls
from walking or sports injuries. Obese patients (BMI
>30 kg/m2) were also stratiﬁed into three groups by
BMI (kg/m2): 30 to 34.9 (obese), 35 to 39.9 (severely
obese), or >40 (morbidly obese).
Summary statistics for demographics are reported for
HE and LE KD subgroups. Age and BMI were compared
using two-sided two-sample t tests and are reported as
mean 6 standard deviation. Sex was compared using a c2
test, side was compared using a Fisher exact test, and
both are reported as frequency (%). Patient characteristics
and postoperative outcomes were compared between
obese (BMI $30 kg/m2) and nonobese patients
(BMI <30 kg/m2) using c2 tests and are reported as
frequency (%). Fisher exact tests were used if >20% of
the expected cell counts were less than ﬁve. Initial hospital
length of stay was compared between obese and nonobese
patients using the two-sided Wilcoxon rank sum test and is
reported as mean 6 standard deviation.
The c2 and Fisher exact tests were repeated for the
categoric variables across the three levels of obesity (BMI
of 30-34.9, 35-39.9, and $40 kg/m2). Initial hospital
length of stay was compared across the levels of obesity
using a Kruskal-Wallis test. Each level of obesity was
compared with nonobese patients using c2 or Fisher exact
tests for categoric variables, and the two-sided Wilcoxon
rank-sum test was used for initial hospital stay.
All tests were repeated in obese patients with LE KDs
compared with all others. A two-sided Cochran-Armitage
trend test was used to evaluate whether there was a trend
in the proportion of obese, LE KDs over speciﬁed time
frames of 1995 to 2000, 2001 to 2005, and 2006 to
2012. Analyses were done using SAS 9.2 software (SAS
Institute Inc, Cary, NC). Statistical signiﬁcance was set at
P < .05. Statistical signiﬁcance was set at a conservative
Bonferroni-adjusted threshold for test results obtained
from multiple comparisons.
RESULTS
Between January 1995 and April 2012, 53 patients
were identiﬁed with complete KD; of these, 28 (53%)
had HE injuries and 25 had LE injuries, with 18 (76%)
of the latter group classiﬁed as obese (BMI >30 kg/m2).
Overall, 18 of the 53 patients (34%) were classiﬁed as obesewith LE injuries. The proportion of women was signiﬁ-
cantly higher in the LE group than in the HE group
(44% vs 29%; P < .001). There were no other signiﬁcant
differences in demographic characteristics between HE
and LE groups.
As assessed by BMI, 26 of the 53 patients (49%) were
classiﬁed as obese (BMI >30 kg/m2), with 18 patients
(69%) in the LE KD group and eight patients (31%) in the
HE KD group. The average BMI was 29.2 6 7.7 kg/m2
for patients with an HE KD and 41 6 13.6 kg/m2 for
those with LE KD (P < .001). The LE KDs were more
likely to be experienced by obese than by nonobese patients
(18 of 26 [69%] vs 7 of 27 [26%] patients; P ¼ .002),
and morbidly obese patients (BMI >40 kg/m2) had the
highest proportion of LE mechanism of KD compared
with nonobese patients (13 of 18 [77%] patients vs 26%;
P ¼ .001).
The frequency of nerve injuries was signiﬁcantly higher
in obese patients than in nonobese patients (11 of 26
[42%] vs 1 of 27 [4%] patients; P ¼ .002), and still higher
rates of nerve injuries were found among morbidly obese
(BMI >40 kg/m2) patients than in nonobese patients
(7 of 17 [41%] vs 1 of 27 [4%]; P < .001). The highest
rate of nerve injury was encountered in morbidly obese
patients with LE mechanisms (7 of 13 patients [54%]).
Obese patients with LE KD had the highest rate of
vascular injuries compared with all others (6 of 18 [33%]
vs 3 of 35 [9%] patients; P ¼ .048) and experienced
a higher rate of popliteal artery injury requiring repair
than nonobese patients (5 of 18 [28%] vs 2 of 35 [6%]
patients; P ¼ .038). Morbidly obese patients with LE KD
had the highest rate of open vascular repair compared
with patients with HE KD or nonobese LE KD (5 of 13
[39%] vs 2 of 35 [6%] patients; P ¼ .011). All obese
patients with LE KD had isolated extremity injuries,
whereas only 43% of HE KDs were isolated trauma. The
remainder (57%) had multisystem trauma with two or
more injury sites. Still, obese patients with LE KD had
nearly equivalent initial hospital stays compared with the
HE polytrauma patients (8.1 6 9.3 vs 11.4 6 15.9 days;
P ¼ .98; Table I).
Nine patients had vascular injuries requiring treatment,
seven of whom underwent open repair with an interposi-
tion reverse great saphenous vein graft harvested from
Table II. Vascular details for nine patients who sustained vascular injury and required medical therapy (two patients) or
operative intervention (seven patients)
Variables
Patient no.
18 20 21 33
Age, years 33 28 8 53
BMI, kg/m2 21.1 44.2 32.3 47
Classiﬁcation Unknown Anterior Anterior Anterior
Mechanism Ped-MVA Fall from single step Collision with another child Fall while intoxicated
Postreduction pulses Absent Absent Absent Absent
Doppler Absent Absent Symmetric Absent
Injury to angiography or CTA, hours 3 4 7 5
Anatomic lesion Transected PA Transected PA Thrombosis PA Transected PA and PV
Vascular treatment RGSV graft RGSV graft Medical PA: RGSV graft
PV: RGSV panel graft
Fasciotomy Yes Yes No No
Hospital stay, days 20 18 7 10
Follow-up duration 2 months 10 years 8 years 6.5 years
BMI, Body mass index; CTA, computed tomography angiography; DVT, deep vein thrombosis; MVA, motor vehicle accident; NPWT, negative pressure
wound therapy; PA, popliteal artery; Ped, pedestrian; PTV, posterior tibial vein; PV, popliteal vein; RGSV, reversed great saphenous vein; SFA, superﬁcial
femoral artery.
aComputed tomography angiography.
bIntraoperative angiography.
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were performed in nonobese patients. The ﬁrst was a 33-
year-old man who was struck in a motor vehicle vs pedes-
trian accident and sustained an open KD with popliteal
artery transection. The second patient, a 53-year-old
man, was pinned between two buses and experienced
a popliteal artery thrombosis. The remaining ﬁve of these
seven patients who underwent open repair had LE KDs
and BMI >30 kg/m2.
Popliteal vessel injuries in two other obese patients
were treated medically. One of these patients experienced
an acute posterior tibial vein thrombosis and received anti-
coagulation for 3 months. The other patient, an obese 8-
year-old, sustained a tibiofemoral dislocation and resultant
popliteal artery thrombosis but maintained good distal
ﬂow. He was treated with 3 months of anticoagulation
(Table II). Spanning external ﬁxation of the knee was
required in 11 of our 53 patients, and the remaining 41
were stabilized with windowed casts or splints.
Within the open repair group, venous reconstruction
of a recognized popliteal vein injury was performed in
two patients, one with lateral venorrhaphy, and the
other with an interposition vein graft. Both were obese
and fell while walking. One patient developed nonviable,
lower leg compartment musculature with extensive rhab-
domyolysis, despite a patent bypass and concomitant
four-compartment fasciotomy, and returned to the oper-
ating room on postoperative day 1 for a transfemoral
amputation. This patient had a BMI of 61 kg/m2 and
a signiﬁcant delay in diagnosis, with bypass performed >8
hours from the time of injury. Although the patient did
have contractile muscle to low-voltage electrical stimula-
tion at the time of the index surgery, muscle viability was
not achieved, necessitating amputation.Two patients with LE falls (BMIs of 42.2 and 68.6
kg/m2) had early vein graft occlusion requiring thrombec-
tomy/revision on postoperative day 1. One underwent
a thrombectomy alone (no technical defects found), and
the other underwent a vein jump graft to a more distal
site. The latter patient had a prolonged hospital stay,
with multiple irrigation and débridements of her fasciot-
omy wounds. This patient experienced an anterior KD
with crushed superﬁcial posterior calf compartment muscu-
lature resulting from the caudal displacement of the
femoral condyles. There was one superﬁcial wound break-
down, resolved with wet-to-dry dressings (Table III).
Difﬁculty with dissection and soft tissue retraction at the
index surgery was documented in three of the four obese
patients with postoperative day 1 reoperation, and two
required more than one operative table for positioning.
Difﬁcult positioning, specialized tables, long incisions, difﬁ-
cult exposure, special retractors, and long operative times
have been associated with popliteal arterial repair in the
morbidly obese.8 The average time from injury to comple-
tion of diagnostic angiography/computed tomography
angiography (CTA) was 3.2 hours for the three patients
with HE KD vs 5.3 hours for the six obese patients with
LE mechanisms (P ¼ .11).
We performed ﬁve formal angiograms, two CTAs,
and two intraoperative angiograms in our nine patients
with vascular injuries. Arterial spasm was not considered
a vascular injury, and all patients with spasm on angiog-
raphy were observed for 24 hours, without negative
sequelae.
Four-compartment fasciotomy was performed in six of
seven patients (86%) undergoing popliteal artery repair.
Five fasciotomies were performed concomitant with arte-
rial repair, whereas one fasciotomy was performed after
Patient no.
39 44 45 46 53
53 38 31 19 40
28.2 61 42.2 36.9 68.6
Anterior Posterior Anterior Anterior Anterior
Pinned between buses Fall while walking Trip while walking Pedestrian-MVA Trip on 4 stairs
Absent Absent Absent Symmetric Absent
Absent Asymmetric Absent Symmetric Absent
1.5 6a 3b 5a 7b
Thrombosis SFA to PA Transected PA Transected PA, PV PTV acute DVT Transected PA
RGSV graft RGSV graft PA: RGSV graft
PV: direct repair
Medical RGSV graft
PV: direct repair
Yes Yes Yes No Yes
14 6 17 7 40
3 months 5 weeks 2.8 years 2.3 years 4 months
Table II. Continued.
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signiﬁcant difference in fasciotomy rates for patients with
LE KD and those with HE KD (22% vs 6%; P ¼ .16).
No immediate perioperative complications occurred in
the two patients with popliteal artery repair and HE KD.
There was a statistically signiﬁcant increasing trend in the
proportion of obese LE KDs as a proportion of all KDs
observed over time (P ¼ .024), from 17% in the initial 6-
year study period (1995-2000) to 53% in the last 6 years
of the study (2007-2012; Table IV).
Long-term secondary patency of the arterial vein grafts
was excellent (100%) in the LE and HE groups at a mean
follow-up of 2.9 6 3.9 years (range, 2 months-10 years).
Recovery of nerve function was less satisfactory. Only
four of the 12 patients (33%) with documented nerve
dysfunction had complete resolution of their palsies. All
persistent nerve palsies were in the LE group (6 [67%]),
and ﬁve of these were in obese patients.
DISCUSSION
The popliteal vessels are relatively ﬁxed at the adductor
hiatus and fascial arch of the soleus, accounting for their
vulnerability during KD, with reported rates of vascular
injury between 5% and 40%.2-6 Anterior dislocation results
in stretch, intimal laceration, and secondary popliteal artery
thrombosis. Posterior dislocations represent a different
form of popliteal artery traumadcomplete avulsion at
one or both ﬁxation loci.10 Regardless of the biomechanics,
our experience has been that anterior dislocation can also
result in frank popliteal transection.
Minor intimal tears are now recognized to be
a predominantly benign lesion and are managed nonoper-
atively, with progression to vessel thrombosis in <3% of
cases.11-13 Surgical delay of 6 to 8 hours in cases of frankpopliteal transection can be devastating, resulting in ampu-
tation rates as high as 86%.2
Although initial reports of popliteal artery repair
involved debridement and primary reanastomosis, contem-
porary management calls for interposition grafting with
autogenous great saphenous vein harvested from the
contralateral extremity.14-18 All open repairs of arterial
injury in this series were treated in this fashion. This
approach avoids the sacriﬁce of valuable geniculate collat-
erals required with the extensive popliteal artery mobiliza-
tion necessary to perform a tension-free, end-to-end,
primary anastomosis. Two patients in our series presented
with recognized popliteal vein injury, and both underwent
repair, with no instances of postoperative deep vein throm-
bosis. Four-compartment calf fasciotomy is frequently
necessary in these cases, indicative of the magnitude of
the associated ischemia and reperfusion. Fasciotomy should
be applied liberally, and our 86% rate of fasciotomy with
open arterial repair is comparable with other reports of
arterial injury in obese KD patients.8
Diagnosis of associated vascular injuries. Assessment
of KD is a diagnostic challenge because the KD
spontaneously reduces in 20% to 50% of patients.19,20
Numerous studies have reported arterial injury that was
masked by normal postreduction pulses, a ﬁnding that
formed the basis for early recommendations to perform
angiography in all instances.7,12,18,21 Stannard et al5 per-
formed the only prospective controlled study in which
a physician-directed physical examination was predictive of
the need for angiography, with a sensitivity of 100%, speci-
ﬁcity of 99%, positive predictive value of 90%, and negative
predictive value of 100% in 124 instances of KD.
Unfortunately, a reliable serial physician examination
is not readily available in most centers; therefore, most
Table III. Complications in patients treated with arterial repair
Patient no. BMI, kg/m2 Mechanism Complications
18 21.1 HE .
20 44.2 LE Return to OR POD 1 for four-compartment fasciotomy
33 47 LE Wound breakdown, treated with antibiotics and
wet-to-dry dressings, resolution at 12 weeks
39 28.2 HE Popliteal DVT, treated medically
44 61 LE Rhabdomyolysis, nonviable muscle, AKA on POD 1
45 42.2 LE Graft occlusion, return to OR POD 1 for thrombectomy
53 68.6 LE Graft occlusion, return to OR POD 1 for revision bypass;
deep wound infection, multiple débridements, NPWT; decubitus ulcer
AKA, Above-knee amputation; BMI, body mass index; DVT, deep venous thrombosis; HE, high energy; LE, low energy; NPWT, negative pressure wound
therapy; OR, operating room; POD, postoperative day.
Table IV. The increasing occurrence of LE KD in obese
patients as a proportion of all KDs
Period (years) KD, No.
Obese,
PNo. (%)
I (1995-2000) 18 3 (16.7) .024
II (2001-2006) 18 6 (33.3)
III (2007-2012) 17 9 (52.9)
KD, Knee dislocation; LE, low energy.
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vascular injury in patients presenting with a KD. Such
protocols consist of a pedal vascular examination and one
or more of the following: ankle-brachial indices (ABIs),
angiography/CTA, duplex ultrasound imaging, or
physician-documented pulse examination for 24 hours.
Patients evaluated by such a protocol are less likely to
have a delay in diagnosis >8 hours and are more likely to
have been treated at a level I trauma center.6 In our center,
postreduction ABIs are performed on every KD patient,
and those with an ABI <0.9 in the affected extremity
undergo further evaluation with angiography, CTA, or
duplex ultrasound imaging. Although not an issue in this
series, we recognize some morbidly obese patients cannot
ﬁt on CT scanner tables because of weight restrictions.
LE KD in the obese. KD from HE polytrauma has
been consistently associated with the highest rates of neu-
rovascular injury in the literature. Classically, LE KDs
have been considered sports injuries with lower rates of
popliteal vascular injury and need for vascular repair or fas-
ciotomy. McCoy et al7 coined the term “low-velocity” to
describe KD in patients with sports-related injuries; in their
series, three of four patients with normal pulses on the
initial examination later were shown to have a vascular
injury.
The ﬁrst recognition of obesity as a possible causative
factor in KD was a case series by Marin22 of two morbidly
obese women. Both patients had popliteal occlusions
resulting from KD that occurred while walking. One
patient underwent Dacron (DuPont, Wilmington, Del)
interposition grafting, experienced progressive ischemia,
and eventually required transfemoral amputation and
became wheelchair-dependent. The other had a saphenous
vein femoral-popliteal bypass. Both cases were fraught
with complications, including a delay to presentation,
delayed workup, operative difﬁculties, and difﬁcult pros-
thetic ﬁtting.
Since this initial report, a number of small series of LE
KDs have been reported in obese patients resulting from
trips or falls on level ground (Table V). There has been
a high rate of associated popliteal arterial injuries in these
reports. In the current series, 28% of LE KD patientswith a BMI >30 kg/m2 required vascular repair, which
increased to 39% of those with a BMI >40 kg/m2.
We encountered nine arterial injuries and performed
seven saphenous vein bypasses inclusive of ﬁve morbidly
obese patients with LE injuries. The obese patients had
longer times from injury to diagnostic study (eg, angiog-
raphy) than the HE KDs (5.3 vs 3.2 hours). The rates of
early complications in this series are similar to those previ-
ously published. Four of the obese patients returned to the
operating room on postoperative day 1 (two for graft
occlusions, one for compartment syndrome, and one for
extensive myonecrosis with rhabdomyolysis requiring
amputation). One obese woman (BMI ¼ 69 kg/m2)
with an anterior KD from a fall was inappropriately triaged
by the emergency department because no gross deformity
was evident in her limb. At the time of surgical consultation
6 hours after injury, the patient had a pulseless and
insensate extremity, and immediate radiographs revealed
an anterior dislocation (Fig). She underwent emergency
saphenous vein bypass grafting of her transected popliteal
artery after external ﬁxation, with a prolonged operative
time and signiﬁcant blood loss (700 mL). She required
revision of an occluded graft on postoperative day 1 and
experienced a prolonged hospital course complicated by
deep wound infection associated with necrosis within her
fasciotomy wounds.
We suspect scenarios like this will become increas-
ingly common, because more than one-third of all
American adults were classiﬁed as obese in 2010. Even
the pediatric population may be susceptible to this
Fig. A,Anterior-posterior and (B) lateral knee radiograph of a 40-year-oldwoman (bodymass index [BMI]¼ 69 kg/m2)
with an anterior knee dislocation (KD) inappropriately triaged with delay to examination of >5 hours. The patient had
a complete popliteal artery transection. She underwent fasciotomies and repair with a saphenous vein graft. Because of
crushedmuscle in the superﬁcial posterior compartment, signiﬁcant wound problems developed that required a prolonged
hospital stay but resulted in eventual limb salvage. An ankle-foot orthosis was required for a complete peroneal nerve palsy.
Table V. Review of clinical reports of LE KDs in obese patients
First author Year Dislocations, No.
Patients with open vascular procedure,
Average BMI, kg/m2No. (%)
Marin22 1990 2 2 (100) 57.3
Hagino8 1998 7 7 (100) 53
Najem23 2004 1 1 50.4
Pace24 2004 1 0 45.7
Seenath25 2005 2 2 (100) 39
Shetty26 2006 1 0 53.1
Peltola1 2009 11 2 (15.4)a 36.8
Hamblin27 2010 1 1 40.5
Streubel28 2010 1 1 69
Azar9 2011 17 7 (41.2) 48b
Edwards29 2011 4 0 37
Current study 2013 18 5 (28) 42.2c
BMI, Body mass index; KD, knee dislocation; LE, low energy.
a11 of 24 dislocations were LE in patients with BMI >25 kg/m2, 6 in BMI >30 kg/m2. No indication given of which patients sustained a vascular
injury.
bAverage BMI of patients with KD, 39 kg/m2; average BMI of KD with vascular injury, 54 kg/m2.
cAverage BMI of patients requiring vascular repair, 52.6 kg/m2.
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children and adolescents are now obese.30 True disloca-
tion is exceedingly uncommon in the pediatric knee,
instead almost always taking the form of a distal femoral
physeal injury, considered a KD equivalent. To our
knowledge, our obese 8-year-old patient with an LE
KD represents the youngest patient reported with such
an injury. This series also included one 16-year-old,
one 17-year-old, and three 19-year-old obese patients
with LE KDs.Associated nerve injuries can also cause signiﬁcant
disability in these patients. The most common manifesta-
tion of motor dysfunction is foot-drop secondary to pero-
neal nerve injury. More devastating, however, is a tibial
nerve injury resulting in an insensate plantar surface of
the foot. Such patients are at extreme risk for neuropathic
ulceration. In the current series, only ﬁve of 12 patients
with documented nerve dysfunction had complete resolu-
tion of their nerve palsies at follow-up. Five of the six
patients with persistent palsies were obese with LE
JOURNAL OF VASCULAR SURGERY
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obese patients was higher than the classically reported
rate of 20% for sports-related dislocations.3
To dislocate the cadaveric knee, 650 PSI are necessary
to achieve complete femorotibial dissociation and over-
come soft tissue restraints.31 The ground reaction force
across the knee is two to four times body weight, de-
pending on the stage of the gait cycle. Supraphysiologic
loads are likely responsible for ligamentous overload in
obese patients. During toe-off, our patient with a BMI of
69 kg/m2 placed as much asw2000 lbs of ground reaction
force across the knee, which is similar to the force gener-
ated by the impact of a compact car.
Since 1990, no consistent deﬁnitions for different types of
LE KD have emerged, and a profusion of overlapping termi-
nology has arisen. “Low velocity” has been used for contact
injuries in sport. Hagino et al8 proposed “spontaneous knee
dislocation” in their series, which was later reﬁned to
“spontaneous non-traumatic knee dislocation.” “Ultra-low-
velocity knee dislocation”9 emphasizes mechanisms of falls
during walking or everyday activity, whereas the term “path-
ological dislocation”was used in a case series of twomorbidly
obese women with KDs that occurred while walking.25
To our knowledge, no comparative series of KD
comparing HE trauma patients and obese patients with
LE mechanisms has been reported. Our study is limited
by its retrospective nature and the necessarily small
cohort of patients sustaining a rare injury. At our tertiary
institution, obese patients with LE KD appear susceptible
to signiﬁcantly higher rates of neurovascular injury than
HE polytrauma patients. There are unique demographic
considerations in our urban area, including high rates of
obesity, which could distort our results. In addition, not
all patients in this series had long-term follow-up: follow-
up was as short as 5 weeks for some operative patients.
The results of this study, however, suggest that the
suspicion for occult KD should be heightened in any
obese patient with knee pain after minor trauma. Radio-
graphs should be taken immediately, and frequent
serial vascular examinations should be documented by
a physician. The absence of an evidence-based protocol
for workup will delay the diagnosis of concomitant vascular
injuryda distinct challenge because most LE KDs are eval-
uated at non-level I trauma centers.6 Unfortunately,
a recent survey showed only 55% of academic primary
care physicians understood the need to assess the vascular
integrity of the limb after KD, and only 39% were able to
identify the popliteal artery as the at-risk vessel.32CONCLUSIONS
LE KD in the obese patient is now sufﬁciently reported
to heighten our awareness of its devastating effects and the
consequences of delayed recognition. Obese patients with
LE KD are uniquely at risk for missed diagnoses while
experiencing a high rate of nerve and arterial injury in
our series. Even when obese LE KD patients are triaged
appropriately and expeditious arterial repair is performed,they experience high rates of early wound complications,
graft occlusion, and reoperation.
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